Abstract-The pattern of lateral interactions in the primary visual cortex, which has emerged from recent studies, conforms to the grouping rules of similarity, proximity, smoothness and closure. The goal of this paper is to understand the perceptual salience of oriented elements that are specifically organized to form a smooth contour. An overview of recent studies, in combination with new experimental results, is presented here to emphasis the idea that visual responses depend on input from both the center and the surround of the classical receptive field (CRF). It is assumed that normal lateral interactions produce a neuronal network that is formed by two antagonistic mechanisms: (i) excitation, that is spatially organized along the optimal orientation (collinear), and is predominant near the contrast threshold of the neuron, and (ii) inhibition, that is less selective and is distributed diffusely around the cell's response field. Thus, the inputs from the CRF and the anisotropic surround are summated non-linearly. The specificity of the facilitation and suppression along the collinear direction suggests the existence of second-order elongated collinear filters, which may increase the response similarity between neurons responding to elongated stimulus, thus may enhance the perceptual salience of anisotropic configurations such as contours. This causal connection is particularly evident in amblyopes, where abnormal development of the network results in the abnormal perception of contours.
without attention in anesthetized cats (Polat et al., 1998) . These interactions, along with feedforward and feedback connections, are believed to mediate the grouping process. Under certain conditions, like similarity (same orientation), smoothness (collinearity), and proximity (target-flankers separation), the non-linear interactions act to integrate small oriented textures into elongated collinear contours. We postulate that these normal lateral interactions produce a selective neuronal network of excitatory (amplification) and inhibitory (de-amplification) interactions that are capable of controlling the perceptual grouping. When the 'context' of a stimulus satisfy the Gestalt rules, the network act to enhance the perception of this stimulus, whereas, when the 'context' does not satisfies these rules, the network does not enhance the grouping of the stimulus.
THE STANDARD MODEL OF SPATIAL VISION
According to the classical view of the organization of the visual cortex, neurons mediate visual information from the retina to the visual cortex through a few successive stages, while each stage elaborates on the feature selectivity developed at earlier stages (Hubel and Wiesel, 1968) . In this view classical receptive fields (CRF) of simple cells, which have been tuned selectively for location, orientation and spatial frequency, form the fundamental units of analysis (for review see De Valois and De Valois, 1990 ). The standard model of spatial vision postulates that every image location is represented by population of linear spatial filters selective for different orientations and spatial frequencies.
In spite of the finding that cortical simple cells may have more than 2-3 subregions (Mullikin et al., 1984; De Valois et al., 1985) it has been suggested that the weighting functions of spatial filters that most resemble those of cortical simple cells have 2-3 antagonistic spatial subunits (Watson, 1982; Watson et al., 1983; Klein and Levi, 1985; Wilson, 1986) . In these models the outputs of linear spatial filters produce a field of local signals that can be integrated at later stages of signal processing (Wilson, 1991; Wilson and Wilkinson, 1997) .
CONTRAST RESPONSE FUNCTION
Contrast is one of the most important attributes of the visual stimulus and determines visual neuronal response.
The contrast response function in the cellular and perceptual levels, which has been a subject of intensive theoretical and experimental interest, is generally described as a sigmoid non-linearity that accelerates for small filter responses and compresses for large filter responses. The accelerating nonlinearity at low contrast is usually termed a contrast threshold. Note that in spite of using the same term, the contrast threshold of neurons is determined by the shape of the function and that of humans is determined by a behavioral criterion (75-80%
